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(54) SUBSTRATE PROCESSING APPARATUS AND ALIGNER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure prevention reduction 
in throughput due to cooling of a substrate so as to evacuate 
a load lock chamber. 

SOLUTION: A substrate processing apparatus and an 
exposure system according to the present invention 
comprise a substrate supplying unit 10 disposed in the 
atmosphere, a chamber of specific atmosphere having a 
substrate processing unit therein, a load lock chamber 3 for 
replacing atmosphere so as to convey a substrate between 
the substrate supplying unit 10 and the substrate processing 
unit in the chamber 1, and a substrate holding chuck 6 for 
holding the substrate in the load lock chamber 3, wherein the 
substrate holding chuck 6 has a mechanism for absorbing to 
hold the substrate, and the substrate holding chuck 6 is 
thermally controlled. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate processor characterized by to have the substrate feed zone placed into 
atmospheric air, the chamber of the specific ambient atmosphere which has the substrate processing 
section inside, the load lock chamber which permute an ambient atmosphere in order to convey a 
substrate between said substrate feed zone and the substrate processing section, and the substrate 
maintenance chuck which hold a substrate in this load lock chamber, and for this substrate 
maintenance chuck to have the device which carries out the adsorption maintenance of the 
substrate, and to be carried out the temperature control of this substrate maintenance chuck. 
[Claim 2] The substrate processor according to claim 1 characterized by controlling the temperature 
of said substrate maintenance chuck to temperature higher than the predetermined temperature of 
the substrate processing in a next process. 

[Claim 3] The substrate processor according to claim 1 or 2 characterized by said substrate 
maintenance chuck being a chuck which holds a substrate by electrostatic adsorption. 
[Claim 4] The substrate processor according to claim 1 to 3 with which a substrate is characterized 
by making regularity time amount held at said substrate maintenance chuck in this load lock chamber 
in case substrate conveyance through said load lock chamber is performed between said substrate 
feed zones and said chambers. 

[Claim 5] The time amount and attainment vacuum pressure which perform vacuum suction of this 
load lock chamber at the time of the ambient atmosphere permutation in said load lock chamber, and 
the substrate processor according to claim 1 to 4 characterized by making regularity at least one of 
the adsorption holding power **s of said substrate maintenance chuck which holds a substrate in this 
load lock chamber. 

[Claim 6] Claim 1 characterized by the ambient atmosphere in the chamber which has the substrate 
processing section inside this being a vacuum thru/or a substrate processor given in five. 
[Claim 7] The aligner which said substrate in a substrate processor according to claim 1 to 6 is a 
sensitization substrate, and is characterized by having a body of an aligner inside said substrate 
processing section. 

[Claim 8] The semiconductor device manufacture approach characterized by having the process 
which installs the manufacturing installation group containing an aligner according to claim 7 for 
[ various ] processes in a semi-conductor plant, and the process which manufactures a 
semiconductor device by multiple processes using this manufacturing installation group. 
[Claim 9] The semiconductor device manufacture approach according to claim 8 characterized by 
having further the process which connects said manufacturing installation group in a Local Area 
Network, and the process which carries out data communication of the information about at least one 
set of said manufacturing installation group between said Local Area Networks and external networks 
besides said semi-conductor plant. 

[Claim 10] The semiconductor device manufacture approach according to claim 9 characterized by 
carrying out data communication through said external network between semi-conductor plants other 
than said semi-conductor plant, and performing production control or it accesses the database which 
the vendor or user of said aligner offers through said external network and acquires the maintenance 
information on said manufacturing installation by data communication. 

[Claim 11] The semi-conductor plant characterized by making it possible to have the gateway made 
accessible and to carry out data communication of the information about at least one set of said 
manufacturing installation group in the external network outside works from the Local Area Network 
which connects the manufacturing installation group and this manufacturing installation group for 
[ containing an aligner according to claim 7 / various ] processes, and this Local Area Network. 
[Claim 12] The process which it is the maintenance procedure of the aligner according to claim 7 



installed in the semi-conductor plant, and the vendor or user of said aligner provides with the 
maintenance database connected to the external network of a semi-conductor plant, The process to 
which access to said maintenance database is permitted through said external network from the 
inside of said semi-conductor plant, The maintenance procedure of the aligner characterized by 
having the process which transmits the maintenance information accumulated in said maintenance 
database to a semi-conductor plant side through said external network. 

[Claim 13] The aligner characterized by making it possible to have further a display, a network 
interface, and the computer that performs software for networks in an aligner according to claim 7, 
and to carry out data communication of the maintenance information on an aligner through a 
computer network. 

[Claim 14] Said software for networks is an aligner according to claim 13 characterized by making it 
possible to offer the user interface for accessing the maintenance database which connects with the 
external network of the works in which said aligner was installed , and the vendor or user of said 
aligner offers on said display , and to acquire information from this database through said external 
network . • 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which conveys and 
processes processed substrates, such as a semi-conductor substrate and a liquid crystal display 
substrate, to processing rooms, such as exposure processing, in manufacture processes, such as a 
semi-conductor substrate and a liquid crystal display substrate. 
[0002] 

[Description of the Prior Art] Detailed-ization of a semiconductor circuit is advanced with high 
integration of a semi-conductor. For example, when it sees about the semi-conductor aligner which 
imprints a circuit pattern to a silicon substrate, for detailed-izing of a pattern, wavelength of the 
exposure light used for exposure must be shortened, and it is KrF, ArF, and F2 from g line and i line. 
Short wavelength-ization, such as soft X ray emitted from laser or SR ring, has been advanced. 
[0003] F2 Since attenuation is intense in atmospheric air, a short exposure light of wavelength, such 
as laser and soft X ray, dedicates the exposure section of an aligner to a chamber, and it is N2 with 
little attenuation of the inside of a chamber of exposure light. Considering as a reduced pressure 
helium ambient atmosphere is performed. Moreover, considering as a vacuum ambient atmosphere is 
performed in the electron beam machine. Moreover, in a process processor,- considering as a different 
ambient atmosphere from atmospheric air the case where raw gas differs from atmospheric air, and 
for antioxidizing of the resist on a substrate, or a vacuum ambient atmosphere is performed. 
[0004] A configuration which is illustrated to drawin g 7 and drawin g 8 is conventionally known for 
such a processor. This kind of substrate processor is equipped with the substrate feed zone 10 
arranged in the chamber 1 which is the first processing room which contains the processing station 
which processes exposure processing etc. to a substrate in a different ambient atmosphere from 
atmospheric air, and atmospheric air. 

[0005] The substrate feed zone 10 is equipped with the substrate carrier installation section 101, and 
the carrier 102 which dedicated the substrate in human being or an automatic transferring machine is 
laid in the carrier installation section 101. Although the substrate which is a processed substrate is 
conveyed between said chambers 1 and said substrate feed zones 10, the load lock chamber 3 which 
is the second processing room is formed. As for a load lock chamber 3, plurality may be prepared in 
the object for carrying in, and taking out. 

[0006] Moreover, in the equipment of illustration, the inside of the chamber 1 which dedicates the 
processing section is made into the reduced pressure helium ambient atmosphere, helium gas supply 
section 13 which the second gate valve 5 by the side of the chamber 1 which intercepts between the 
first gate valve 4 by the side of the atmospheric air which intercepts between the substrate feed 
zones 10 in atmospheric air, and chambers 1 is formed in the load lock chamber 3, and supplies an 
exhaust air means 12 to exhaust the inside of a load lock chamber 3 further, and helium gas to a load 
lock chamber 3, and N2 N2 which supplies gas The gas supply section 14 is formed. 
[0007] Moreover, the load lock chamber 3 has the substrate maintenance chuck 6 constituted so that 
one sheet thru/or two or more substrates could be held. In the chamber spare room 2 which the first 
conveyance means 7 for conveying a substrate between the substrate carrier 102 on said carrier 
installation section 101 and a load lock chamber 3 is arranged into atmospheric air, and is connected 
with the chamber 1 between load locks chamber 3. the second conveyance means 8 for conveying a 
substrate between a load lock chamber 3 and a processing station is arranged. 

[0008] Below, actuation of the conventional above-mentioned equipment is explained. One substrate 
is picked out from the substrate carrier 102 with which said first conveyance means 7 was laid in the 
carrier installation section 101, and a substrate is conveyed to a load lock chamber 3. 
[0009] If a substrate is carried in to a load lock chamber 3 and laid in the substrate maintenance 



chuck 6, the first gate valve 4 will be closed, between atmospheric-air sides will be intercepted, and 
the ambient atmosphere permutation in a load lock chamber 3 will be performed. 
[0010] The ambient atmosphere permutation in a load lock chamber 3 is performed as follows. If the 
first and the second gate valve 4 and 5 are closed and a load lock chamber 3 is intercepted to 
atmospheric air and a chamber 1. the evacuation valve 122 will be opened. Then, the gas in a load 
lock chamber 3 is exhausted with a non-illustrated evacuation pump through the evacuation piping 
121. Evacuation is performed until it reaches a predetermined degree of vacuum/After exhaust air is 
performed to a predetermined degree of vacuum, the evacuation valve 122 is closed and evacuation 
is stopped. 

[0011] Next, a gas supply valve is opened. In the load lock 3 of illustration, they are helium gas supply 
valve 132 and N2. Although the gas supply valve 142 is formed, respectively, the supply valve of the 
same gas as the ambient atmosphere of a chamber 1 of dedicating a processing room is opened here, 
and, therefore, helium gas supply valve 132 is opened. 

[0012] Supply of helium gas is performed until the pressure in a load lock chamber 3 becomes equal 
to the pressure of the processing chamber 1. If the pressure in a load lock chamber 3 becomes equal 
to the pressure of the processing chamber 1, helium gas supply valve 132 will be closed and supply of 
helium gas will stop. 

[0013] If supply of helium gas stops, the second gate valve 5 will open, a substrate will be taken out 
by the second conveyance means 8 in the chamber spare room 2, and it will be conveyed at a non- 
illustrated processing station. The substrate processed at the processing station is returned to the 
substrate carrier 102 via a load lock chamber 3 by the first and second conveyance means 7 and 8. 
[0014] 

[Problem(s) to be Solved by the Invention] In case the inside of a load lock chamber 3 is exhausted 
to a vacuum, in a load lock chamber 3, adiabatic expansion happens and the gas in a load lock 
chamber 3 is cooled. 

[0015] Since the substrate and the substrate maintenance chuck 6 which exist in a load lock 
chamber 3 are exposed to the gas in a toad lock chamber 3 at this time, temperature falls with 
cooling of gas. With termination of an ambient atmosphere permutation, the substrate to which 
temperature fell by the adiabatic expansion in a load lock chamber 3 is carried in in a chamber 1, and 
is processed. 

[0016] The temperature of a substrate needs to be controlled by the aligner with high precision 
because of imprint precision, line breadth precision, etc. Here, when temperature was falling and the 
substrate carried in to equipment through the load lock chamber 3 was exposed as it is like the 
above-mentioned, it had the problem that imprint precision will fall. 

[0017] There was an example which takes the approach of waiting for a substrate to approach 
temperature little by little predetermined with contact for a means to convey a controlled 
atmosphere and a substrate, and to reach predetermined temperature conventionally in order to 
control the temperature of a substrate to predetermined temperature. 

[0018] By such approach, long time amount is required for a substrate to reach predetermined 
temperature, and the technical problem used as the hindrance of improvement in a throughput arises. 
With especially the equipment that makes the processing interior of a room a vacua, since heat 
exchange with a controlled atmosphere is not performed, the temperature control by the controlled 
atmosphere is not expectable. 

[0019] Therefore, only temperature control by contact for a substrate conveyance means was 
performed in this case, but there was a problem that still longer time amount would be required by 
the time a substrate reaches desired temperature. 

[0020] This invention aims at offering the substrate processor and aligner which can prevent falling 
certainly by cooling of the substrate accompanying the vacuum suction of a load lock chamber in a 
throughput. 
[0021] 

[Means for Solving the Problem] The substrate feed zone placed into atmospheric air by this 
invention for solution of said technical problem, The chamber of the specific ambient atmosphere 
which has the substrate processing section inside, and the load lock chamber which permutes an 
ambient atmosphere in order to convey a substrate between said substrate feed zone and the 
substrate processing section, In the phase where a substrate is taken out from a load lock chamber 
by having the substrate maintenance chuck which holds a substrate in this load lock chamber, and 
this substrate maintenance chuck's having the device which carries out adsorption maintenance of 
the substrate, and carrying out temperature control of this substrate maintenance chuck It makes it 
possible to dedicate in a temperature requirement required for the substrate processing in the 



process after equipping the temperature of a substrate. 

[0022] Moreover, the temperature of a substrate can be dedicated in a temperature requirement 
required for the substrate processing in the process after equipment at shorter time amount by 
controlling by this invention like to temperature higher than the predetermined temperature of the 
substrate processing in the process after equipping the temperature of said substrate maintenance 
chuck according to claim 2. 

[0023] Moreover, in this invention, if the electrostatic adsorption chuck according to claim 3 which 
holds a substrate by electrostatic adsorption by said substrate maintenance chuck like can be used 
and an electrostatic adsorption chuck is used, it will not be based on the gas pressure force in a load 
lock chamber, but adsorption power will become fixed. 

[0024] Moreover, in this invention, in order to keep the temperature of a substrate constant to 
accuracy more, the temperature of a substrate will be dedicated in a temperature requirement 
required for substrate processing of equipment like in the phase where a substrate is taken out from 
a load lock chamber by controlling the parameter related to the temperature change according to 
claim 4 about the adiabatic cooling of the substrate in a load lock chamber, and the parameter about 
the temperature control of the substrate by the substrate maintenance chuck, and making these one 
regularity at least. As for the specific ambient atmosphere of said chamber, it is desirable that it is a 
vacuum. 

[0025] Time amount taken to perform vacuum suction of a load lock here with the parameter related 
to the temperature change about the adiabatic cooling of the substrate in a load lock chamber (the 
curve of the vacuum suction passage of time and a pressure is also included) [t is with the vacuum 
suction attainment vacuum pressure of a load lock. Moreover, the parameter about the temperature 
control of the substrate by the substrate maintenance chuck is time amount to which a substrate 
maintenance chuck holds a substrate in the adsorption holding power of the substrate maintenance 
chuck in a load lock chamber, the temperature of the substrate maintenance chuck in a load lock 
chamber, and a load lock chamber. 

[0026] In the above actuation, the substrate carried in to equipment is predetermined temperature in 
the carried-in phase, and therefore can perform down stream processing, such as next exposure, 
immediately, and its throughput improves. 

[0027] Moreover, said substrate in the substrate processor of one of the above is a sensitization 
substrate, and this invention can be applied also to the aligner which has a body of an aligner inside 
said substrate processing section. 

[0028] Moreover, this invention is applicable also to the semiconductor device manufacture approach 
of having the process which installs the manufacturing installation group containing said aligner for 
[ various ] processes in a semi-conductor plant, and the process which manufactures a 
semiconductor device by multiple processes using this manufacturing installation group. It is desirable 
to have further the process which connects said manufacturing installation group in a Local Area 
Network, and the process which carries out data communication of the information about at least one 
set of said manufacturing installation group between said Local Area Networks and external networks 
besides said semi-conductor plant Or it accesses the database which the vendor or user of said 
aligner offers through said external network and acquires the maintenance information on said 
manufacturing installation by data communication, it is desirable to carry out data communication 
through said external network between semi-conductor plants other than said semi-conductor plant, 
and to perform a production control. 

[0029] Moreover, this invention may be the semi-conductor plant which made it possible to have the 
gateway made accessible to the external network outside works, and to carry out data 
communication of the information about at least one set of said manufacturing installation group to it 
from the Local Area Network which connects the manufacturing installation group and this 
manufacturing installation group for [ containing said aligner / various ] processes, and this Local 
Area Network. 

[0030] Moreover, the process which this invention is the maintenance procedure of said aligner 
installed in the semi-conductor plant, and the vendor or user of said aligner provides with the 
maintenance database connected to the external network of a semi-conductor plant, It is good also 
considering having the process to which access to said maintenance database is permitted through 
said external network from the inside of said semi-conductor plant, and the process which transmits 
the maintenance information accumulated in said maintenance database to a semi-conductor plant 
side through said external network as a description. 

[0031] Moreover, this invention is good in said aligner also considering having made it possible to 
have further a display, a network interface, and the computer that performs software for networks, 



and to carry out data communication of the maintenance information on an aligner through a 
computer network as a description. As for said software for networks, it is desirable to make it 
possible to offer the user interface for accessing the maintenance database which connects with the 
external network of the works in which said aligner was installed, and the vendor or user of said 
aligner offers on said display, and to acquire information from this database through said external 
network. 
[0032] 

[Embodiment of the Invention] (Operation gestalt of a substrate processor) The top view and drawing 
2 which show the substrate processor which drawing 1 requires for the operation gestalt of this 
invention are the elevation. 

[0033] The substrate processor concerning this operation gestalt is an aligner, and is equipped with 
the first processing chamber 1 currently maintained at the reduced pressure helium ambient 
atmosphere of connoting the body of an aligner to the exposure processing circles of a non- 
illustrated substrate, and the substrate feed zone 10 arranged in atmospheric air. 
[0034] The substrate feed zone 10 is equipped with the substrate carrier installation section 101, and 
the substrate carrier 102 which dedicated the substrate in human being or an automatic transferring 
machine is laid in the carrier installation section 101. Moreover, the chamber spare room 2 in which 
second conveyance means 8 to mention later was stored is connected to the chamber 1 which is the 
first processing room. 

[0035] Although the wafer W as a sensitization substrate which is a processed substrate (refer to 
drawing 3 ) is conveyed between said chambers 1 and said substrate feed zones 10, the load lock 
chamber 3 which is the second processing room is formed, and the second gate valve 5 by the side 
of the chamber which intercepts between the first gate valve 4 by the side of the atmospheric air 
which intercepts between the substrate feed zones 10 in atmospheric air. and the chamber spare 
rooms 2 is formed in the load lock chamber 3. 

[0036] The pressure gage 31 which measures the pressure in a load lock chamber 3 is formed in a 
load lock chamber 3. helium gas supply section 13 which supplies an exhaust air means 12 to exhaust 
the inside of a load lock chamber 3 further, and helium gas to a load lock chamber 3, and N2 N2 
which supplies gas The gas supply section 14 is formed. 

[0037] The exhaust air means 12 is equipped with a non-illustrated evacuation pump, and comes to 
have the evacuation piping 121 which connects between load locks chamber 3 with this pump, and 
the evacuation valve 1 22 which controls exhaust air. Moreover, the exhaust air means 1 2 is equipped 
with the flowmeter 1 23 which measures the flow rate of the gas which flows ah exhaust pipe 
arrangement 121. 

[0038] helium gas supply section 13 and N2 as an air-supply means The gas supply section 14 is the 
same configuration, and is constituted as follows. There is a charging line 131,141 which connects 
non-illustrated the gas supply section and a load lock chamber 3, and there is a gas supply valve 
132,142 which controls air supply. The air-supply flowmeter 134,144 is formed between the gas 
supply valve 132,142 and the load lock chamber 3. 

[0039] In case the air-supply gas which passed the gas supply valve 132,142 and the air-supply 
flowmeter 134,144 from the gas supply section passes a filter 133,143, it has particle removed, is 
defecated and is supplied to a chamber 1 through a load lock chamber 3. 

[0040] Moreover, the load lock chamber 3 has the substrate maintenance chuck 6 constituted so that 
one sheet thru/or two or. more substrates could be held. 

[0041] With this operation gestalt, the substrate maintenance chuck 6 is an electrostatic adsorption 
chuck, and an electrical potential difference is impressed to it from a non-illustrated power source, 
and it adsorbs a substrate. The substrate maintenance chuck 6 has the non-illustrated voltmeter also 
for this which shows applied voltage. 

[0042] The substrate maintenance chuck 6 of this operation gestalt is shown in drawing 3 . An 
internal electrode 61 and a heating element 62 are in this chuck 6. In illustration, a heater is used as 
a heating element 62. 

[0043] Moreover, the thermometer which is not illustrated [ which measures the temperature of this 
chuck 6 ] is formed in the substrate maintenance chuck 6. Furthermore, three pins 63 which lift the 
wafer W as a substrate are formed in the substrate maintenance chuck 6. 

[0044] The first conveyance means 7 for conveying a load lock chamber 3 and a substrate and the 
second conveyance means 8 have the composition of conveying a substrate, by the sheet, and the 
content volume of a load lock chamber 3 has the minimum size, in order to make purge timing into 
min. 

[0045] In the chamber spare room 2 which the first conveyance means 7 for conveying the wafer W 



as a substrate between the substrate carrier 102 on said carrier installation section 101 and a load 
lock chamber 3 is arranged into atmospheric air, and is connected with the chamber 1 between load 
locks chamber 3, the second conveyance means 8 for conveying Wafer W between a load lock 
chamber 3 and a processing station is arranged. In the case of delivery of the wafer W between the 
said substrate maintenance chuck 6 and first, and second conveyance means 7 and 8, the pin 63 of 
these three books lifts Wafer W. 

[0046] Next, the substrate maintenance hand of the first conveyance means 7 or the second 
conveyance means 8 advances into the clearance between Wafer W and a chuck 6, this hand delivers 
Wafer W between the pins 63 of a chuck 6, a hand holds Wafer W, and the conveyance means 7 and 8 
transport Wafer W. 

[0047] Next, actuation of wafer conveyance of the aligner concerning this invention is explained. The 
first conveyance means 7 advances into the substrate carrier 102 in atmospheric air, and one wafer 
W is taken out. The conveyance means 7 with Wafer W draws in its arm, and checks the condition of 
the ambient atmosphere of a load lock chamber 3. 

[0048] Suppose that the load lock chamber 3 was an atmospheric-air ambient atmosphere at this 
time. The conveyance means 7 makes it circle in an arm towards a load lock chamber 3, lengthens 
the upper arm of a check of the open condition of a gate valve 4, carries in Wafer W in a load lock 
chamber 3, and lays Wafer W in three pins 63 of the substrate maintenance chuck 6. 
[0049] If the conveyance means 7 lengthens an arm and it evacuates, three pins 63 of the substrate 
maintenance chuck 6 will fall, and adsorption maintenance of the wafer W will be carried out at the 
substrate maintenance chuck 6. Since the temperature control to Wafer W begins from the substrate 
maintenance chuck 6 from the time of adsorption maintenance of the wafer W being carried out by 
the substrate maintenance chuck 6, time amount is managed from a coincidence point. 
[0050] That is, although a gate valve 4 is closed and the ambient atmosphere permutation of 
atmospheric-air ->helium is performed, let time amount after Wafer W is held here at the substrate 
maintenance chuck 6 until the evacuation of the beginning of an ambient atmosphere permutation is 
started be fixed time amount on which it decided beforehand. An ambient atmosphere permutation is 
first performed from atmospheric evacuation. It is always operated and the evacuation pump is 
always maintained at the vacuum up to this side of the evacuation valve 122. Evacuation will be 
started, if a gate valve 4 is closed and an exhaust valve 1 22 is made open. 

[0051] In this operation gestalt, it is good to experiment in the curve of the relation between the 
vacuum suction passage of time and a pressure beforehand, and to determine it for example, at the 
time of an assembly. 

[0052] If the pressure of a load lock and the relation of vacuum suction time amount are supervised 
and it separates from the predetermined range to said curve decided beforehand from the exhaust air 
flowmeter 123 and the pressure gage 31 of a load lock chamber 3 at the time of evacuation, the 
opening of an exhaust valve 122 will be controlled to return within the limits of predetermined. Said 
predetermined range is set up more narrowly than the allowed value of the curve of the evacuation 
time amount on which it decides from the adiabatic cooling of Wafer W, and a pressure, and the 
relation of the evacuation time amount and the pressure which were controlled by control of an 
exhaust valve 122 prevents from exceeding the allowed value of the curve of the relation of the 
evacuation time amount and the pressure which were decided beforehand here. 
[0053] Moreover, it is also possible to supervise the pressure gage 31 of a load lock chamber 3. the 
pressure of the passage of time to a load lock, and the relation of vacuum suction time amount. 
However, the curve of the evacuation passage of time and a pressure is measured without control of 
the evacuation valve 122, and if it has become clear beforehand that it ****s within the limits of 
predetermined, control of an exhaust valve 1 22 is also omissible. 

[0054] If evacuation is performed and the pressure in a load lock chamber 3 becomes a 
predetermined value from the measurement value of the pressure gage 31 of a load lock chamber 3, 
an exhaust valve 122 will be closed and vacuum suction will stop. Here, actuation of the pressure and 
exhaust valve 122 which terminate the evacuation of a load lock chamber 3 is fixed. 
[0055] By the above, the relation between purge timing and a pressure becomes fixed each time. In 
the case of the above evacuation actuation, the air in a load lock chamber 3 is cooled by adiabatic 
expansion, and the wafer W which touched the cooled air is cooled. 

[0056] the clean room in which equipment and equipment are installed here — constant temperature 
— since it considers as the environment, equipment and the original temperature of Wafer W are 
fixed. 

[0057] Since the ultimate-pressure force and vacuum suction time amount are fixed, the temperature 
fall by the adiabatic expansion of the gas exhausted becomes fixed. Moreover, since temperature of 



the gas of the time amount to which the cooled gas touches Wafer W, and its moment is also set 
constant [ the relation between purge timing and a pressure ], it becomes fixed. Therefore, although 
Wafer W is cooled by gaseous adiabatic expansion, the temperature of the cooled wafer W is 
controlled uniformly. 

[0058] Then, a gas supply valve is opened. In the load lock chamber 3 of illustration, they are helium 
gas supply valve 132 and N2. Although the gas supply valve 142 is formed, respectively, the supply 
valve of the same gas as the ambient atmosphere of a chamber 1 of dedicating a processing room is 
opened here, and, therefore, helium gas supply valve 132 is opened. 

[0059] Supply of helium gas is performed until the pressure in a load lock chamber 3 becomes equal 
to the pressure of the processing chamber 1. If the pressure in a load lock chamber 3 becomes equal 
to the pressure of the processing chamber 1, helium gas supply valve 132 will be closed and supply of 
helium gas will stop. 

[0060] The flow rate of air-supply gas is measured with an air-supply flowmeter here. The time 
amount which air supply take is ended within predetermined time amount. What is necessary is just to 
decide on predetermined time amount beforehand from a flow rate and the volume of a load lock 
chamber 3. From the measurement value of said flowmeter, the gas supply valve 132,142 may be 
controlled so that air supply are completed in predetermined time amount. 

[0061] If supply of helium gas stops, the second gate valve 5 will open, Wafer W will be taken out by 
the second conveyance means 8 in the chamber spare room 2, and it will be conveyed at a non- 
illustrated processing station. 

[0062] At this time, actuation of the wafer reception of the second conveyance means 8 is controlled 
so that Wafer W becomes fixed [ the time amount currently held on the substrate maintenance chuck 
6]. 

[0063] That is, after time amount maintenance of predetermined is carried out for Wafer W on the 
substrate maintenance chuck 6, three pins 63 of a chuck lift Wafer W. In the phase which lifted Wafer 
W, three pins 63 end the temperature control of the wafer W by the chuck 6. 
[0064] Here, a chuck 6 is an electrostatic chuck, and if the seal-of-approval electrical potential 
difference to an internal electrode is fixed, the adsorption power of Wafer W will not be concerned 
with a surrounding pressure, but will become fixed. What is necessary is here, to measure the seal- 
of-approval electrical potential difference to an internal electrode using the voltmeter which is not 
illustrated [ above ], and just to keep it constant. Since adsorption power is kept constant, the 
contact thermal resistance between a chuck 6 and Wafer W also becomes fixed. 
[0065] Moreover, although a chuck 6 is also cooled by adiabatic expansion, based on the 
measurement value of the thermometer which is not illustrated [ which was prepared in the chuck 
6 ], a heater is controlled and the temperature of a chuck 6 is kept constant. Moreover, like the 
above-mentioned, the substrate maintenance chuck 6 is made fixed to predetermined time amount by 
the time amount holding Wafer W. From the above conditions, the heat given to Wafer W also 
becomes fixed from a chuck 6. 

[0066] Then, if the temperature of a chuck 6 is beforehand maintained at suitable temperature, even 
if Wafer W is cooled, the temperature up of the part can be carried out from a chuck 6, and the 
temperature of Wafer W will be kept constant in a high precision. 

[0067] What is necessary is just to make temperature t1 of a chuck 6 the same as the predetermined 
temperature at the time of processing for example, the wafer W. 

[0068] In this case, change of the temperature of Wafer W serves as a curve as shown in drawing 6 
(a), asymptotic [ of it ] is carried out to predetermined temperature, it goes into an or subsequent 
ones time amount T1 predetermined temperature requirement, and is stabilized regardless of the 
subsequent passage of time. 

[0069] It is higher than the temperature at the time of processing Wafer W, t1 [ i.e., ], for example, 
the temperature t2 of a chuck 6 can also be set as 30 degrees C to the processing temperature of 
23 degrees C to shorten time amount by which Wafer W is furthermore held from the demand on a 
throughput at a chuck 6. 

[0070] In this case, the temperature change of Wafer W serves as a curve shown in drawing 6 (b). 
Since temperature rises to time amount T2 and it carries out asymptotic [ of the wafer W ] to chuck 
temperature, Wafer W is lifted by three pins 63 of a chuck 6, and temperature control actuation of the 
wafer W by the chuck 6 is terminated in the place which reached time amount T3 the middle. By 
suspending the temperature control of Wafer W by time amount T3, the temperature of Wafer W turns 
into predetermined temperature of wafer processing. In this case, there is an advantage to which time 
amount T3 becomes shorter than time amount T1. 

[0071] Wafer W makes conveyance actuation stand by, when the time amount which holds Wafer W 



by the substrate maintenance chuck 6 is shorter than T3 until time amount maintenance of 
predetermined is carried out at a chuck 6. Three pins 63 of the predetermined chuck 6 after time 
amount progress lift Wafer W, and a conveyance means conveys by receiving Wafer W. 
[0072] In addition, considering heat transfer to Wafer W, and heat conduction of the chuck itself, a 
chuck 6 has the desirable good conductor of heat, such as copper. 

[0073] The electrostatic adsorption chuck is used for the chuck with this operation gestalt. To the 
vacuum adsorption chuck 6 as shown in drawing 4 , an electrostatic adsorption chuck is not based on 
the pressure of a surrounding gas, but has the description that adsorption power is fixed. The vacuum 
adsorption chuck 6 shown in drawing 4 has the vacuum adsorption slot 65 in alignment with a 
concentric circle, by this vacuum adsorption slot 65, carries out vacuum adsorption and holds Wafer 
W. 

[0074] The substrate maintenance chuck 6 of a load lock chamber 3 also serves as structure of a pin 
chuck from the problem of adhesion of the particle to the rear face of Wafer W. Heat transfer to 
Wafer W is performed very much through the contact section from a chuck 6 in the structure of a pin 
chuck. Although the gas of the perimeter of a pin is exhausted in connection with evacuation, it is 
decided from the die length of the time amount by which time amount T3 is held at reduction and the 
chuck 6 of heat transfer accompanying reduction of the gas pressure force of the perimeter of a pin, 
and this is uniformly controlled like the above-mentioned. 

[0075] Moreover, fluids by which temperature control was carried out as a heating means as shown 
not only in the above-mentioned heater but in drawing 5 , such as gas and a liquid, may be poured in 
the hole 66 for circulation carved along with two or more concentric circles in the chuck 6. 
[0076] In addition, depending on a parameter, it may not be based on control, but ** may also reach a 
fixed value, it is not necessarily the object limited to this, and ** may also be [ the parameter may 
not be controlled but ] good [ a parameter ], although the example controlled by this example so that 
all parameters become fixed is shown. 

[0077] Moreover, although it controlled by this operation gestalt so that all parameters became fixed, 
it is not necessarily the object limited to this, and at least one parameter may be controlled. 
[0078] When the effect of each parameter to the stability of temperature is seen and this has the 
parameter with which the above-mentioned control is not carried out, but ** also becomes fixed in a 
certain range, and the parameter which there is little effect and does not have the need for control, 
these parameters may not be controlled but its ** may also be good. 

[0079] (Other operation gestalten of a substrate processor) With other operation gestalten which 
apply this invention, the ambient atmosphere of the chamber 1 which is the first processing room 
which contains the processing station which processes exposure processing etc. is made into the 
vacuum ambient atmosphere. The chamber spare room 2 is formed between the load lock chamber 3 
concerning this invention which permutes an ambient atmosphere between the chamber 1 of a 
vacuum ambient atmosphere, and the substrate feed zone 10 in atmospheric air, the load lock 
chamber 3, and the chamber 1. 

[0080] In the chamber spare room 2, the second conveyance means 8 for conveying a substrate 
between a load lock chamber 3 and a processing station is established. The area in contact with the 
substrate of the conveyance hand of the conveyance means 8 is constituted so that it may become 
small as much as possible. 

[0081] For example, the inferior surface of tongue of a substrate is supported by 1 thru/or two or 
more pins, a suitable clearance is left in a substrate side face, and the member on a pawl or a wall is 
opposed on it so that a substrate may not shift within a hand with conveyance. A pin-like 
configuration can be prepared also in this pawl or a wall here, and it can also constitute so that the 
area in contact with a substrate may become small. Or the part of the slope of a side face of three or 
more conic pins contacts the side face of a substrate, and the other part is constituted so that a 
substrate may not be touched. 

[0082] In a vacuum ambient atmosphere, since exchange of heat with a controlled atmosphere is not 
performed, the temperature of the substrate which came out of the load lock chamber 3 changes 
only with contact for the conveyance means 8. 

[0083] Then, the minimum fence configuration of the touch area with the substrate of the 
conveyance means 8 is carried out, and the temperature change of the substrate by contact of the 
conveyance hand of the conveyance means 8 and a substrate is very small. For this reason, the 
temperature of the substrate which came out of the load lock chamber 3 is conveyed to a processing 
station, without changing as it is. 

[0084] So, with this operation gestalt. when taken out by the conveyance means 8 from a load lock 
chamber 3, the substrate is a predetermined temperature requirement, as already explained. For this 



reason, the conveyed substrate is already the predetermined temperature requirement of substrate 
processing to the processing station, it can process without need, such as temperature control in a 
processing station, immediately, and the effectiveness that a throughput improves is done so. 
[0085] (Operation gestalt of the body of an aligner) About the body of an aligner concerning the 
operation gestalt of this invention, a scanning aligner is explained as an example. Drawing 9 is the 
front view showing an example of the main structures of the scanning aligner concerning the 
operation gestalt of this invention. This body of an aligner is in the chamber 1 as the first above- 
mentioned processing room, and exposure processing of the wafer as a substrate is performed. In this 
drawing, the lens-barrel surface plate 96 is supported through the damper 98 from the floor or the 
base 91. Moreover, the lens-barrel surface plate 96 is supporting the projection optics 97 located 
between a reticle stage 95 and the wafer stage 93 while supporting the reticle stage surface plate 94. 

[0086] The wafer stage 93 is supported on the stage surface plate 92 installed on the floor or the 
base 91, and positions by holding by the chuck which does not carry and illustrate a wafer. The 
reticle stage 95 carries the reticle as the original edition with which it is supported on the reticle 
stage surface plate 94 supported by the lens-barrel surface plate 96, and the circuit pattern is 
formed and is movable. The exposure light which exposes the reticle carried on the reticle stage 95 
to the wafer on the wafer stage 93 is irradiated from the illumination-light study system 99. 
[0087] And the wafer stage 93 is scanned synchronizing with a reticle stage 95. During the scan of a 
reticle stage 95 and the wafer stage 93, by the interferometer, both location is detected continuously, 
respectively and is fed back to the mechanical component of a reticle stage 95 and the wafer stage 
93, respectively. While synchronizing both scan starting position correctly, the scan speed of a 
constant-speed scan field is controllable by this with high degree of accuracy. While both are 
scanning to projection optics 97, a reticle pattern is exposed on a wafer and a circuit pattern is 
imprinted. 

[0088] (Operation gestalt of a semi-conductor production system) Next, the example of the 
production system of the semiconductor devices (semiconductor chips, such as IC and LSI, a liquid 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.) using the equipment concerning 
this invention is explained. This performs maintenance service, such as trouble correspondence of 
the manufacturing installation installed in the semi-conductor plant, and a periodic maintenance or 
software offer, using the computer network besides a plant. 

[0089] Drawing 10 cuts down and expresses a whole system from a certain include angle. 1101 are 
the place of business of the vendor (equipment supply manufacturer) which offers the manufacturing 
installation of a semiconductor device among drawing. As an example of a manufacturing installation, 
the semiconductor fabrication machines and equipment for [ various ] processes (assembly 
equipment, test equipment, etc.) used by the semi-conductor plant, for example, the devices for last 
processes (lithography equipments, such as an aligner, a photo lithography processor, and an etching 
system, a thermal treatment equipment, membrane formation equipment, flattening equipment, etc.) 
and the devices for back processes, are assumed. In a place of business 1101, it has the host 
managerial system 1108 which offers the maintenance database of a manufacturing installation, two 
or more actuation terminal computers 1110, and Local Area Network (LAN) 1109 which connects 
these and builds intranet etc. The host managerial system 1108 is equipped with the security function 
to restrict the gateway for connecting LAN1109 to the Internet 1105 which is the external network of 
a place of business, and access from the outside. 

[0090] On the other hand, 1 102-1 104 are the plants of the semi-conductor manufacture 
manufacturer as a user of a manufacturing installation. Plants 1102-1 104 may be the works belonging 
to a mutually different manufacturer, and may be the works (for example, works for last processes, 
works for back processes, etc.) belonging to the same manufacturer. In each works 1 1 02-1 1 04, the 
host managerial system 1107 is formed as two or more manufacturing installations 1106, Local Area 
Network (LAN) 1111 which connects them and builds intranet etc., and supervisory equipment which 
supervises the operation situation of each manufacturing installation 1106, respectively. The host 
managerial system 1107 formed in each works 1102-1104 is equipped with the gateway for 
connecting LAN1 1 1 1 in each works to the Internet 1 105 which is the external network of works. 
Access becomes possible from LAN1 1 1 1 of each works through the Internet 1 105 at the host 
managerial system 1 1 08 by the side of the place of business 1 1 01 of a vendor by this, and access is 
permitted only at the user restricted by the security function of the host managerial system 1108. 
The status information (for example, symptom of the manufacturing installation which the trouble 
generated) which shows the operation situation of each manufacturing installation 1106 is specifically 
notified to a vendor side from a works side through the Internet 1 105, and also maintenance 



information, such as a response indication (for example, information, software and data for 
management which direct the solution for a trouble) corresponding to the notice, and the newest 
software, help information, is receivable from a vendor side. The communications protocol (TCP/IP) 
currently generally used by the Internet is used for the data communication between each works 
1102-1104 and the place of business 1101 of a vendor, and the data communication in LAN1111 in 
each works. In addition, the high dedicated line networks (ISDN etc.) of security can also be used 
instead of using the Internet as an external network outside works, without the ability performing 
access from a third person. Moreover, what [ not only ] a vendor offers but a user builds a database, 
a host managerial system places it on an external network, and you may make it permit access to 
this database from two or more works of a user. 

[0091] Now, drawing 1 1 is the conceptual diagram which cut down and expressed this whole 
operation gestalt system from the include angle different from drawing 10 - In the previous example, 
each was what connects two or more user works equipped with the manufacturing installation, and 
the managerial system of the vendor of this manufacturing installation in an external network, and 
carries out data communication of the production control of each works, or the information on at 
least one set of a manufacturing installation through this external network. On the other hand, this 
example connects works equipped with the manufacturing installation of two or more vendors, and 
the managerial system of each vendor of two or more of these manufacturing installations in the 
external network outside works, and carries out data communication of the maintenance information 
on each manufacturing installation. Among drawing, 1201 are a manufacturing installation user's 
(semiconductor device manufacture manufacturer) plant, and the aligner 1202, the photo lithography 
processor 1203, and the membrane formation processor 1204 are introduced into the production line 
of works as an example the manufacturing installation which performs various processes, and here. In 
addition, in drawing 1 1 , although only one plant 1 201 is drawn, two or more works are similarly 
connected by network in practice. It connects by LAN1206, each equipment in works constitutes 
intranet, and operation management of a production line is carried out with the host managerial 
system 1205. 

[0092] On the other hand, each place of business of vendors (equipment supply manufacturer), such 
as the aligner manufacturer 1210, the photo lithography processor manufacturer 1220, and the 
membrane formation equipment manufacturer 1230, is equipped with the host managerial systems 
1211, 1221, and 1231 for performing control maintenance of the device supplied, respectively, and 
these equip it with the gateway of a maintenance database and an external network, as mentioned 
above. The host managerial system 1205 which manages each equipment in a user's plant, and the 
managerial systems 1211, 1221, and 1231 of the vendor of each equipment are connected by the 
Internet or the dedicated line network which is the external network 1200. In this system, although 
operation of a production line will stop if a trouble occurs in one of a series of manufacture devices 
of a production line, a prompt action is possible by receiving the control maintenance through the 
Internet 1200 from the vendor of the device by which the trouble occurred, and a pause of a 
production line can be suppressed to the minimum. 

[0093] Each manufacturing installation installed in the semi-conductor plant is equipped with the 
computer which performs a display, a network interface, software for network access stored in 
storage, and software for equipment actuation, respectively. As a store, they are an internal memory, 
a hard disk or a network file server, etc. The above-mentioned software for network access offers 
the user interface of a screen as shows an example to drawing 12 on a display, including dedication 
or a general-purpose web browser. The operator who manages a manufacturing installation at each 
works inputs the information on the model 1401 of manufacturing installation, a serial number 1402, 
the subject name 1403 of a trouble, the generating day 1404, an urgency 1405, a symptom 1406, the 
coping-with method 1407, and progress 1408 grade into the input item on a screen, referring to a 
screen. It is transmitted to a maintenance database through the Internet, and the suitable 
maintenance information on the result is answered from a maintenance database, and the inputted 
information is shown on a display. Moreover, the user interface which a web browser offers can pull 
out further the actuation guide (help information) with which the hyperlink functions 1410-1412 are 
realized, and the software of the latest version used for a manufacturing installation from the 
software library which a vendor offers is pulled out, or reference of the operator of works is 
presented like illustration. [ that an operator accesses the still more detailed information on each 
item ] Here, the information about this invention which gave [ above-mentioned ] explanation is also 
included in the maintenance information which a maintenance database offers, and said software 
library also offers the newest software for realizing this invention. 

[0094] Next, the manufacture process of a semiconductor device of having used the production 



system which gave [ above-mentioned ] explanation is explained. Drawing 13 shows the flow of the 
overall manufacture process of a semiconductor device. The circuit design of a semiconductor device 
is performed at step 1 (circuit design). The mask in which the designed circuit pattern was formed is 
manufactured at step 2 (mask manufacture). On the other hand, at step 3 (wafer manufacture), a 
wafer is manufactured using ingredients, such as silicon. Step 4 (wafer process) is called a last 
process, and forms an actual circuit on a wafer with a lithography technique using the mask and 
wafer which carried out [ above-mentioned ] preparation. The following step 5 (assembly) is called a 
back process, is a process semiconductor-chip-ized using the wafer produced by step 4, and 
includes assembly processes, such as an assembly process (dicing, bonding) and a packaging process 
(chip enclosure). At step 6 (inspection), the check test of the semiconductor device produced at step 
5 of operation, an endurance test, etc. are inspected. A semiconductor device is completed through 
such a process and this is shipped (step 7). A last process and a back process are performed at 
another works of dedication, respectively, and maintenance is made by the control maintenance 
system which gave [ above-mentioned ] explanation for every works of these. Moreover, also 
between last process works and back process works, data communication of the information for 
production control or equipment maintenance is carried out through the Internet or a dedicated line 
network. 

[0095] Dr awing 14 shows the detailed flow of the above-mentioned wafer process. The front face of 
a wafer is oxidized at step 11 (oxidation). At step 12 (CVD), an insulator layer is formed on a wafer 
front face. At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a 
wafer at step 15 (resist processing). At step 16 (exposure), printing exposure of the circuit pattern of 
a mask is carried out at a wafer with the aligner which gave [ above-mentioned ] explanation. The 
exposed wafer is developed at step 17 (development). At step 18 (etching), parts other than the 
developed resist image are shaved off. The resist which etching could be managed with step 1 9 
(resist exfoliation), and became unnecessary is removed. By carrying out by repeating these steps, a 
circuit pattern is formed on a wafer multiplex. Even if a trouble occurs, quick restoration is possible 
for it, and the manufacture device used at each process can raise the productivity of a 
semiconductor device compared with the former while it prevents a trouble, since maintenance is 
made by the control maintenance system which gave [ above-mentioned ] explanation. 
[0096] 

[Effect of the Invention] The substrate which was carried in to equipment through the load lock 
chamber according to this invention is predetermined temperature in the carried-in phase, and 
therefore can perform down stream processing, such as next exposure, immediately, and its 
throughput improves. In the equipment which makes especially a processing room a vacua, 
effectiveness is more large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration for explaining the substrate processor 
concerning the operation gestalt of this invention. 

[Drawin g 2] It is the elevation showing the configuration for explaining the substrate processor 
concerning the operation gestalt of this invention. 

[Drawing 3] It is drawing for explaining an example of the substrate temperature control part of this 
invention, and (a) is a top view and (b) is a side elevation. 

[Drawing 4] It is drawing for explaining another example of the substrate temperature control part of 
this invention, and (a) is a top view and (b) is a side elevation. 

[Drawing 5] It is drawing for explaining other examples of the substrate temperature control part of 
this invention, and (a) is a top view and (b) is a side elevation. 

[ Drawing 6] It is the mimetic diagram showing the temperature change of a substrate. 
rD rawing 7] It is a top view for explaining the conventional equipment configuration. 
[Drawing 81 It is an elevation for explaining the conventional equipment configuration. 
[ Drawing 9] It is drawing showing an example of the body of an aligner concerning the operation 
gestalt of this invention. 

[Drawing 10] It is the conceptual diagram which looked at the production system of the 
semiconductor device using the equipment concerning this invention from . a certain include angle. 
[Dr awing 11] It is the conceptual diagram which looked at the production system of the 
semiconductor device using the equipment concerning this invention from another include angle. 
[Drawing 12] It is the example of a user interface. 

[Drawing 1 3] It is drawing explaining the flow of the manufacture process of a device. 
[Drawing 14] It is drawing explaining a wafer process. 
[Description of Notations] 

A chamber, 2:chamber spare room, 3:load lock chamber, 4:1: The first gate valve, 5: — the second 
gate valve, 6:substrate maintenance chuck, and 7: — the first conveyance means — 8 : The second 
conveyance means, 10:substrate feed zone, 12:exhaust air means, the 13:helium gas supply section, 
14: N2 The gas supply section, 31 pressure gage, 61 internal electrode, 62 : [ Heating element ] 63 : A 
pin, 64:hole, 9l:base, 92:stage surface plate, 93:wafer stage, 94: A reticle stage surface plate, 
95:reticle stage, 96 : A lens-barrel surface plate, 97 : Projection optics, 98:damper, 99:illumination- 
light study system, the 101:carrier installation section, 102: A substrate carrier, a 121:exhaust pipe 
arrangement, a 1 22:evacuation valve, 123 : A flowmeter, 131 : A charging line, a 132:helium gas supply 
valve, a 133:filter, a 134:air-supply flowmeter, 141: A charging line and 142:N2 A gas supply valve, 
143 : [ Filter, ] 144: An air-supply flow meter, the place of business of a 1101:vendor, 1 102, 1103, 
1104 : A plant, 1105 : The Internet, a 1 106:manufacturing installation, the host managerial system of 
1107:works, 1108: The host managerial system by the side of a vendor, 1109 : The Local Area 
Network by the side of a vendor (LAN), 1 1 1 0: An actuation terminal computer, 1111: The Local Area 
Network of works (LAN), 1200: An external network, 1201 : A manufacturing installation user's plant, 
1 202 : An aligner, a 1 203:photo lithography processor, a 1 204:membrane formation processor, 1 205 : 
The host managerial system of works, the Local Area Network of 1206:works (LAN), 1210: An aligner 
manufacturer, 1211 : The host managerial system of an aligner manufacturer's place of business, 
1220: A photo lithography processor manufacturer, 1221 : The host managerial system of a photo 
lithography processor manufacturer's place of business, 1230: A membrane formation equipment 
manufacturer, 1231 : The host managerial system of a membrane formation equipment manufacturer's 
place of business, 1401: — the model of manufacturing installation, a 1402:serial number, the subject 
name of a 1403:trouble, a 1404:generating day, and 1405: — an urgency, a 1 406:symptom, the 
1407:coping-with method, 1 408:progress, 1410 and 1411, and a 1 41 2:hyperlink function. 
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[Drawing 1] 
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p-^/3 KfctH e # *W#o# 1 3 2 t N« 1 

,l:otH e ^«#13 2W>ii5. 
[0 0 12] p- Kp ^^^3^rojE^* 5 *iiSf irW< 
1 coffin ir^L</j:6StHe^©Wff}?it5 0 
a-Kpy^l3rt Offi^j # &S!^ -v >/< 1 ©IE*) t « 
L</«£6fc> He^M#l 3 2#BlCfc;ft He^/ 

[0 0 13] He^©tt»*SJh*6t. 

*-&U { »r.O|fti]&^a 7, 8Ji±(?D-h'Ps'j5'^3 
4rS4LTS^^ytl 0 2~M£*V5o 
[0014] 

[«Md*»ftL.J:^ t-TSOT] p-Kp;/^3i*5& 
MQ\m%.1r&&, p-Kp-^13 rt-CttWrf»J»5R** 
P-KP^^g3f^©^^^^iP^tl5„ 
[0 0 15] C<2P# X p-Kps>?^3|*)K#£-*-5£ 

5 0 p-Kp s/^S3^©|T«?SI-«t , 3}aSroteTb 

£ft&a$ft5, 

[0016] «*asa-ctts«©jaflfi^ tenuis, a 

-C, D-Kpy^S3 4:iiLT3SB^JIftA**bfcS«tt 

[0017] ftefeii, 3£*«)jaie*sf^©jaflFic«i«i- 
a&fc, s«##iifc#**ste*Mrat-a¥»£©tt 

[0 0 18] rwi^^&Ttt. Stf^dr^fflftt^a 

t-r^^e-ctt, #H^^t«>^^^tTWx^^ro 

[0019] ftoT£0«&flS«»a&^»t«>&ttfc 
Stft^b^fiVMi^FiflillLTLiprttr/iStVN^ 
[0 0 2 0] #380! tt, 7>fr--fy ht>'\ o~Yvyi> 



(4) 

5 

100 2 1 ] 

MMrfno-KpyJSi* ftp- Kp y**rt?2S 
*Sr«»1-5a«ff y * i: *W Us IftSttfttt^ 
■V y * tt»tt^.»3|HlM*1- tUm®®?- 

[0 0 2 2] *fgB^-Ctt, 3S*Jl2tCl5icOj;? 

££©££* J: 9^M^rlB]'C«a©ftwX8ki3tt 
{0 0 2 3] *fc, »*«3fcfiB*W>J;5 

li, mmmwuzft?^ y t *> &&&& 

^-Vyy-£ffl^5£, Kpy^S^^ia 

10024] *t x *^-c*i, mm<Dm&&£*)}Em 

p y * ST?oaK©W«ft*P^BB-*-4fflS^ktl««-r 
fflrtfcttto fiftK^+w<(0Wft»fflfttt 30 

[0 0 2 5] C^-C, P- KP5>*£-COStt©l«*W& 

snmiM-rsifta^btcBiw-t-s^^^-^itt* p- k 
p y *©K£3l£*?r 5<D\z.mirwm «t^5l#B#W 

twmmkmi-* p- kp y*'£rt 

©£*f*#f-i-y*©tafi, stfo-Koj/^^rt-cs 

[0 0 26] gA±©®>fre> «Jtt»A$Jxfc3feKtt» 
*A3hfcK»^£©i&£fcftoTfc!> , ioTtC 

7*y h^[fij±i-5 0 

[0 0 2 7] ifc, ^ISWi. ±lBwfft,*»©S«tt9 
»©rt«li:«5l6«B*#«:#t-6Jt3lt*lllwfeafl|5i* 
[0 0 2 8] fiS8E»3tSB*^tf#« 

^p-fe^ffloKiftasBWft^frSJtxstBifai-sx 50 
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^i§^gSI^^T^©yp-fextJ:oT¥ 

«je*«feici,affl«riiB-c«>6„ fidiaKJgisgissrp-* 

**S*U\ BllEEsl^SO'<y^'bL<tt^-f ! ?J5J| 
* -fe * L-Cx-^iim t J: o TnaiBi!/ig^SO^^«i 

[0 0 2 9] ifc, 6«12B)fcgS&£ir&® 

-^^xUJt'y b7-y£. »p-*^i!)7*? h 
?-y^<bXj§*i-©*|-$Ii*y h7-*lc7*-fc*"5nj&fc 
-fSy-h^-l'&WU l»e»3tSHI*©d>*< 1 1 

[0 0 3 0] ±fc, *3P.flli, $y*ftat&i:tt£KS£ 

7-* ftfc«-^T-y-^-*&ts&-tsx& 

ft LXiiulB^r-^^-^^WT^-fe^^ff Bl-fSX 

S xm t % 6 ^ t i #t» ir L T t> J; v \ 
[ 0 0 3 1 ] *fc, WEB*8*ti3^T, 

- Utf-^ iSff 1"5 w 1 5r pjfigir UcZt &® 
[0 0 3 2] 

[0033] *%mm\mzmtmmmK> n%m 

M^5 D 
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[0034] sttftg&ioHu mm^v-Ymmni 

01 *-yyir«BSlJl 0 1lcttAIW*fc»a» 

Jlfi3lgiHcTStESrifftit>fcS«^-v y -V 1 0 2 

SmrwDS^g: 8 SrlR*!>fc^.-v 5"<T 2 § 

[0 0 3 5] fc4fta£«T?fc6Jft3tei£«£ LT©£^ 
W (B3»flO &Bij!Ef-Y £8frl2SlK«gBl 0 

£3jWRtt&;ft. p-Ko^t3l:tl, 

w^gRi o t<Dmmitz>±$>,m<oB~<D?~ h#4 

[00 36] o — >*Dy^M3ICl4, n-h'os/^t3 

y*?S3fctt*&fcP-Kny*ig3rt*#fc^**$fc 
fftl 2tHe^4Mt6He^«Sl 3, & 

[0037] ass^a 1 2 e, ^Bvoastfefc*^ 

SttSfitf 1 2 1 ^ftSrMW+SJfS^* 1 2 2 
iSr«^T4S. jMfSl 2tt. tfcfcffilfl 2 

[00 38] LT©H e tfXflfcj&Sli 1 3 t N 

* 1 4 tt. IRl«©«*-C*>o-C, £JlT©«t 

£t£tf£-f Sfl^gEf 13 1, Hl^foO, f&*W>*WP 
&ff?#*WI£#l 3 2, 1 4 2*5&5. 
32, 1 4 2tP-Kp-^l3 ©fifllctt, feftflEfl:.tt 
1 3 4, 1 4 4#RttMvCV*S. 
[0 0 3 9] ^MaiH^W13 2, 14 2 
t JS^fiSt 1 3 4, 1 4 4 Lfc&&#* ft. 7 

wi-Mjys£ft5, 

[0 04 0] ifc, P-KP-^iStt, mtf 1 ft* 
^ L«fe©S$gS«-sj&ft J: 5 lt»<dt* nfcS*« 
#^-Vyy-6£;pfL-CV^ 0 

[0041] SWSf +j'^ 6 

HUBBUB?--* y * £ ft oT*s "9 . JpH*©fHS*»fe*ff 

fcfwwsft-tss*®*-*-*. y * e 

[0 04 2] *»iroSWtff+ ^6^031: 
:©ft y* 6<D*Wdf4. 6 1 irJBSltt 

6 2#*>5. 0v-Ctt«IKlff6 2i:.Ltt-^SrfflV^ 

[0 0 4 3] *fc, Sffift«F?-+y*6fcli. tt^+y 



ftBi|2 0 0 3-4 5 9 4 7 
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#*>±tf£. 3*©t'y6 3#is:tte>ivcv>.5 0 

[00441.0-^*0^13, a«Sr»a6+6fc*«) 
»-©tfti£¥a 7 & t/«r ©MKS^a 8 life^-CS^Sr 
ttB^-T-5«l^tftoT*Si5, P"Kd^I3©^8 

So 

[0045] *fc*l;:i*BMB** )) loll© 
Sffi^-vy-Vl 0 2ip-Kpj'^i3t©p i )ltS<St 

tiX v x 5 f- 2 fa irii d - K d y * ^ 3 t & 
ai* r- ■> 3 V £ ©f^T <> W^DBi^-r 5 &©$ H© 

8 #bhs s jx-cv^. itUBa««**f-v y * 6 

ttfcUWiBfcr*, S3*©^y6 3#*:*^W«:*rfe± 
[0 04 6] y* 6©H9©BStfl)l- 

»- © 7 «> 6 v ^-©«s&^a s ©s&trm 

'n^HjWHA.U tt/^K^y^eo^e 3i:© 
[0 0 4 7] We, *««fc«6R*«B©*-*'N«H£ 

(DWift&mw-tZo ±%$><Dmm-*r y-vio 21cm- 

^Wfc»ofc»:£*a7tt7-A*ttfc. p-Kp^' 

g 3 ©??0B^©^fi&^* •> ^ -r 6„ 

[0 0 4 8] Zff>m. P-KP5'^.^3^A^ll^'e 
fcofc 1 1-6. Ife^a 7liP-KP-^S3 (CtfeJ^T 
T-ASrJSilHl^-a:, f- h-ifF4©gg^ti*5(llg©-h7- 
A5r#ffb, p- Kp y^^3^IO^^W$rl»ALS 
Wf^j/^ 6©3*©l^^6 3l^«>^WSr®@i- 
6„ 

[0 0 4 9] »a^-S7#7-A*:5l£iaa!i-a4:. S 
SEIiWft 6-© 3*© try 6 3^T* 5 U, ffi^^F 

^-v yy e^fj^^^w^roiapi^iaw-r, ran#jfe 

[0 0 5 0] ^^^^-[^#4715^1:^^ a^v-+h 
e ©»Blft«lfti^b*vS* t d^-CS^^^r 

2 2©^J»4-CHt*«PS!eiwffl , :fc^TV^ 

[00513 ^mmm^^xn, mati, mth-zx 

50 Of # P*W©«iB t JE^7©B8i»©tt»«r *> 6 
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[0 0 5 2] Jt£jf^K#ftfflEftJH- 123tP-K0 
$> £ £ 3 ©JE2H+ 3 1 i t> , p — .Kpy*©JEE*i:, Jt 
S§ltl^PJI©IWSSri£«Uv WIB*b*»t*lfc»t)fe*tfc 

«»1-5.fc5fc$**#l 2 2©MA*1Hftt-&. :ct 

[0 0 5 3 J n- |'d->^^3(DJE^H'3 1 £P# 

RSJ©&i&;6^ o-Koy^wjEyji:, i!£3l#H#Pfl© 

1 2 2<oM»*U{c«^#«P*W©a»fcJE^oiyi»S: 

So 

[00 54] Jtffi#ft«Sfffc*tT, D-Kny^SSrt 
0&l3#. ©JEEAtt 3 1 ©f tRHKfrb 20 

TS*S£E*i«MMI»l 2 2©1tt^«:-3e^1-6.- 
[0 0 5 5] fiJLhU:J;o-C. «MW»IW't£E^*l!Wkttft 

^ ^ 3 rt©Sfcli«*MB«U: j: D * ft£P £ ftfc 

[0056] ^-o, sis, fttfS6B©Rfi$ft<&* y 
-v/v-Ami?fift&££tvt^-5©-C, 

[oo 57] waffi*fc*23i#i«nia«-efc£*t6© 

$ixS©-e-Sti^5. tfcora#©IWIMB3Bfc-J: «9 •> 

10 0 5 8] m^xtfxmiwmfrfrz. si*© p- 

K D y t ^ 3 IdflH e 132tN. 

teas y< i ©»Kfcfc ibj-©#*©bm6 

[0 0 5 9] P— KPy*£3rt©ffi#a^&3l?--Y>''< 
1 ©/E^J t U< e #*©#&#ff*>ft5, 

p- Ko y^3rt©/±^#Mf *W<1©JE#£«? 

^©ttit&^Jt45c 

[00 6 0] -eiteftjtf ^©atftttft^iffiiaw-TH-iW 
$tts 0 i&sncs?-r5BSfflii0f3e©»iii]eii*iT»T-r5 

J; 5 1-1-5. Bf£©n*fitHiffiSi:p— Kp y*£3©£ 50 
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f&# 1 3 2 , 1 4 2 LT t> 

[0 0 6 1] He#*©(fc&jiSjL£Si:, IBr©^- h 
#5d»BB#, ^-vy^^2rt©|fir©[»^l8:8l;: 

i tj *x/nw#j& 9 iti$n^[g*©toa^T-v' 3 y*. 
[0 0 6 2] znkSs **-'Wlfi&ISl1fl$t7"*y* 6 
iH^S8©!>^^gWl&5©ffi&m*a5!l^1-5. 

[0063] smmi-iytsmv^ 

3#£^W£flf : *>±tf6. 3*©fy6 3^^x/>W 
[00 6 4] ^-VS/^ 6li#fE? -^yi>-Qi>r> 

m&~©Bi*r?a/±f^ ntisB©^®*©mffiftsrffl^t:st 

"C, f^y^6t >>^^W©ro©^ftll!?ftlftta"b-^{-^ 
5. 

[0 0 6 5] «fi«Mill»KJ:!)fty^6a»* 
^Sr-^{^-o 0 */cM^©$n<> WWMW-***6 

btimi>-fekt£z> a 

[0 0 6 6] *CT^S'^6©mfl[«rfet»d»t©jiS 
^r^^s/^ 6 A»b*ta -lir^-C^s *:n^W©ia 
[0067] f--\-->^6 ©?S^ t 1 fl, «fil^tf ^oi^sW 

5r *aa+ s ia©0f ie © u& t m c \c l t 43 ii «t </ \ 

[006 8] ^©^^14. !>;c,NWrom#©ge{mEI 6 

tfWT i ^^^©mstsia^A<3 , ^©m©B#w©s 

[0 0 6 9] ^ e>(-X>'L'-^''> b±©g^*^f 
6lci>3.-'NW3i««»$iiSi«M*Jg< Lfcv^lctt, 
^-vrv^e©®^! 2§r->3i/NW«r«5 ; a-r5KI©ja^. 
tfcfrfct 1J;9^<, ^Ix.li*«;.aag2 S'Ctc^fC 
3 O'Clc^-r^Ct 

[0 0 7 0] C©iJ#H, !>oi/NW©ta^^k;Hia 6 
(b) fc*+lMftfc*6. {'x/NWtt. B#fH]T2*-Cia 

S^Jb#ux^-y s/^ja^icmifii-5©-?. ^RtFflT 

3lCiiLyc«!rr^-C. ft5'?6O3*0fy6 3t^ 
^^^w^r^^■'pJzlf v f--v j'^ 6I^J:5^^^NW(Dta» 
<f-*^T$fr-5o B#HflT3-C^^^wwfaP^il:-t-5 
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(00 7 1 ] -Y ytQt i>x/NW^iM5 

R§ffi^T 3 <t 9feV^li v £^W^Y ytQ ICBff 

[0 0 7 2] ft*5, f-^y? 6\-i$^W~-<Dm<mk 

[oo73] *mm\mxi$. y >; w-mmmm- 

[0 0 7 4] $x.^W<DMm^O<>*~T4 ?^<Dtt%<D 

hf--*?* 6frbi>^w^<D®mm\*mte$i>&®i>x 

[0 0 7 5] £fc»^&i: L-Cli, Iw^cot-^fc-Jt 
[0 0 7 6] *4a, iT»^7 j—9ft-f£. 

[0 0 7 7] *tc*mmwmx-ti, £-c©/<?*-*# 

6*Ttt* < > < £ «b-o<0/>*7 * SrlMW-f 4 
[0 0 7 8] zixaum<o^&\cMi'^^y^-9<D 

[oo79] (m&mmmuvtiLoni&J&ife) *»w*r 

S * r - •> a f 4' JRHft-f 6 %— X h i> f- + >v< 
* V/<1 ati'fcSWWl 0©IW£, #B3a&@ 



#1^20 03-4 5 94 7 
12 

? S 3 Y 1"< 1 ©W-tf-+ V^'fie^ 2 «t feix 
[0 0 8 0] ,flrW<f«|S2rttttP-KDy^l3 

mm^m&mbKx^Zo m^m<D\s&^^ v 

<D y a«tS5»-J-5ffiifllttffi*'hS < ft* J: 
[008 1] m*.timfo<DTffi$: 1 LWfcw f 

it T*rts s * 5. -c$m& a ^niicbe f ft « jf* 

l-SC^tti^*. fcSVniR«*©3*6LfcOt! , >' 

[0 0 8 2] Jt2#fiHft-Ctt. #0tfS#;*. i ro^W^ 

«KS*a 8 t o&fthlc J: o x t Ui^„ 
[0 0 8 3] *i-el»aS¥«8©S<Ri:©ffi»ifiatt« 
/h S < «/« * *tt 43 5 % KK&¥£t 8 y K i Sfi 

©»«!^J:62fclRwafi*{k;tt«/bS<*o-cv^. c 

[00 84] * ^ -e***^ffl-eOI!ttttM LfcJi 9 , 
o _ k d .y ^ ^ 3 &«t^» 8 »c J: •) i®m & fttom 

x&m2.m&<M&&$&m\'te'?x^z>a z<d&&®xt 

ifiJSttLKi-C^aiff 5***W*, W-?y 
[0 0 8 5] (S3fe^fa*flJOHlfe^fll) *%9)©HJS 

jrM\z.&z>®ftm®*ma^x. %&®®%Mm&M 

icbix&i&tLxw^vmyt&MZftOo mwt 
&^x, §m&&9 6\*. m*it\*&m9 1 

9 8&^L•r^^^f$I^TV^5„ *fc. «tK£tt9 6fl, 
i/f^yMf-: ^i&^9 4*3£#+ uf-^/w 
^x-i?9 5 £ f>3ixs^r— ^9 3<E>fffll£ffig1-58:J^ 
Jt%-5^9 7 4^:«fbTV^6 0 
[00 8 6] ^^f-v*9 3li, J*lfe*:te3l&9 1 

^'tt Uft X&ft LX$L®1k#>£tf ? „ 
l^f-^/V^T-^9 5(i, H(M8S5ett9 6lCj£fifS*ufcV' 
^^^r-^SS9 4±IC^$H. H»^^-y** 

9 3 ±W 9^N^«3t1- 5B*3t 
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[0 0 8 7] *LX, ^x/n^t-^9 3I±WW 

iVFIM t tio xtttttofc* ai * ft, I'f^^f-v' 

9 5fc9*^y-4>9 3©Bttttt*il^il7^- K 
[0 0 8 8] (^Mi-^^rAro^lii) ftu:, 

*mw\z.&z>i&g.&m^it*Ufc7 ! 'U * ( i c-^ls 

l4$©¥$#f-3<7\ CCD, fcBHRft's 

[0 0 8 9] Ell Ote^ft^rA&fcS^lfc^P,^ 
aLTJRiftLfc'bro-Cifoa. m<p. 1 l 0 1 filter 

'<<< xvmmmwttmK-rz'O'? mm fcfc *-•*>) 
<D®nmvibz> a mmmmommt lxii, 

ft. JTOflsSlBSf) ^tigfflM (*aftxg®, 

SrfiJEUTV^*. **f?rl 1 0 lrtfctt, 

ii08 s ttftoitffia*^^^ liio, ift 

(LAN) 11094«jLS. 
■>7ril 1 0 8H X LAN1 109^$tg{©^ 
S» KP-^TfoS-fl'*-.*? h 1 1 0 5tC$$-t5;fc 

[0 0 9 0] 1 1 0 2~ 1 1 0 4 li, miia&W.v> 

jsi»i i o 2~i io4tj, zw^ftfcy-afcji 

X >b &V\, #X^ 1 1 0 2 ~ 1 1 0 4 ftl-fl, , % 
!&©$«£2£g 1 1 0 6 k . *zfrb*1&hX-<{l'V = 7%v 

h*«:1WRi-6P-*^a:y7*y (LAN) 

llllt, #»ft£Bl 1 0 6 

LX*7 htS^^rA.l 1 0 7 k&mHb 
tlX^&o ftlSl l o 2-1 l o 4K6§:t7ib*i/c** 

Fffy^fAl 1 0 711, ^I»©LAN1 1 1 1 

%JLW><Di>\-n% y t-v—t-eh&^yp—Z-'y h 1 1 0 
5 £$ttf*fc«>©y-h5'W Cl^«t t) 

^IfOLAN 1 1 1 1 4>6-f^-*? h 1 1 0 5 £ 
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^LT^>^«4&mmi 1 0 HM©** Hl^fA 
1 1 0 8fc7?-fc*#*Jf6i:ft9, hffJlS/^A 
1 1 0 8<7)-fe3r^.y r^Hm^oTPgkftfca-U-'fcf 

-^yH105^ bX, 110 6 

«»sr*-r^f i -^^fflr« h7 7VM*fS£u 

10 *>T-*) *\ ftiOy7H?*7, ^7«Mlft£© 

1 1 0 2-1 1 0 4£^>-^«1TOl 1 0 1 irtORfltf) 
f-^Ittiii^lWwLANl l 1 ltwr-^ 

flt7P h=>^ (Tcp/i p) nwmztiZo fcfc, I 

J£fl.<D0-g|S* s/'h V—if k LX'f v HfefJffli" 

,5, ^- * ^ 7 ^ ± * SrWBj-rs «t o lc LX "b J: 

[0091] ST, M 1 1 [i*§feK5^fS«±(^'>^r A 
0 H2Syroft&a^9HiLX«!j|L*:*&&E]T 

^ruo^ y?<Dm/*T a t S-X^ro^SB 
^iiffi-sfcw-efcs. 0^, i 2 o i fissiit^®^- 

■f wmfcT^ xmm*-*) rossitx®x*>«3, x 

X'\±Wk LTE3fe^{l 1 2 0 2, h^g^tS 1 2 

0 3, mmmmmi 2 0 4^ashtv>s. 
1 1 -maiatis 1 2 o i « i ofc*mav^Tv^6*^ ^ 

-10 RttttftOXlWIIMRlZ*? h!7-^fli*il-CV^. I 
4lf*l<D#^ttLANl 2 0 QX&tftZhXJ 
y h^t^t, hWS^r^l 2 0 5X111^71'" 

[0 0 9 2] SjtSlltP 1 -* 12 10, h 

-* 1 2 2 0 , fflmW/ 1 2 3 0 /ii' 

1 2 1 1, 1221. 1231 SMSfiX., mibll-biili L 
50 i>cc^4'{ix?)„ a— V f ojH3il»rt«)«-KttS:fl ! ai- 
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hf 1 2 0 5t, &gfa<D-<y^©f 

1^7^12 11, 12 21, 12Blitt, ft-U* 
y YV-V 1 2 0 0t?ifo6'l'V^-^5' ht>L<tt^ 

h77*^aSjg£5£, $!!&7^©?»frll:LTLa 

h 1 2 o o * Ltcmmm-zzvzz. t xmm^m- 

&x%z> e 10 
[00 9 3] ^*i{^iat-^ii^ixit^^S@K 

turn 1 2 ir-#j£^-f#ftra<^-tv ^7i-^ 

9114 0 1, •>!;7/l'tW<-1 4 0 2, h7^VOft 
41 4 0 3, %±9 1404 l ^1 4 0 5^ )£^1 
4 0 6, ttmm 1 4 0 7, 811 4 0 8 ^oM&iSaff 

^*«ttl 4 10-141 ^U-^ttfc 30 

10 0 9 4] fcfcjblEWW Lfc&ffii^T ASrifiJffl Ufc 
^WI^'M" ^ 3 tt¥ 40 

* 7^7*1 (^KBttfj Ttt^SH^^^^ISHSKtt 
ftff?. *T5>7*2 (-v^SMO -cttKH-Lfcia]j&/< 

lift. ±!5fflEL/c^^^ £ r>^&ffl^T, !l^7 
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TlS^^tfo *T<>7*6 y 7*5 TAP 

#5&fcU CfttaUff Ury77) 1"Sc flftiatft- 
IStt*;fc*W¥ffl0>»J<0I»-C*TV\ C*ife©X®f5 
Jt±|5|ftW LfcitlKflMrS'*?' «Mc«fc oT«W/i Six 

hv-tkftLx&m®®^ 

[0 0 9 5] 01 4l4Jbf27^7*P-fe*©!¥.ftllft7P 
-fc^-f,, ^fy71 1 (B&ffc) X-W^tD&fcZm 
te£-£5„ ^r^U (CVD) -?li7^'v£a5K:*fe 
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